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i mm ) Tib ( i ) ^-e« sns^u?**^!- sm^ 

B^b^llttlsaittfcfflJS sntfti. 
Ax Bi - x Cy'Ci - v O s ( 1 ) 

(3W, AIJLalteBCe, BttBa, Sr. Ca. 
Mg. Pb, ZnSlfcBAg, C ttMnXttC o > Cte 
Fe, Ni, Cr,:Cu, V. Mo. W. Ti. Zr, 
Nb. Pd, Rh.' RuilfcttPtT*!), gfcO^X 
£ 1. O^Y^ IT**. ) 

urn. @*j^^t'*>6Sfa3n^s^x©4»«: 
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[is*ai ] tie (i) stssns^o^*^ \-m 
&&mt®tfi®mmtoic®8 s tvt a * e t ± 

A x B, - x C Y C, - y Oa ( 1 ) 

(iW. AIJLaSfcttCe, BBBa. Sr. Ca, 

Mg, Pb. ZnXttAg, CttMnXBCo. C«F 
e. N i . Cr, Cu. V. Mo, W, Ti, Zr, N 
b, Pd, Rh. RuXtJPtt**), £fcO^X^ 10 
1. 0£Y^ 1 ) 
[&9J©S¥*Blftgii5n 

■rs. 

*©NOx . HC&PCO%£®m^*ni9tC|*£ 
-T£Kl&«NOx £N 2 KaTC-rSJSF&iHCSCFCO 20 

* =Kf uks t *KgMtr ssj£*siaii^{c attf -r ssjc 

ilE*/Xititc££ti&WIL NOx ft£©K 
flttftft <kHC, C O ft £©®7c1&a#©»J:l:as®«>T 

fTt>tvci>s. u*»u m^mttrccmm-zmivm 

<t©-B i ft 0 . * -f > F - OJCC^MM® MAAta* ft 
■5 ^ A - a P •> A . a & - > < 5 5? A - P i? 9 AMifi 

fcrafflrafcfc&CftfcttfoSJIiJfii L.r-ia^x*>f 
F bgj * s t » » c n e> 6C 5 A £^ W 3 H± 

SJlB«ft£a*Si*3hrSfc. U*>l/, ch6«)W«© 

tt*7nL/c„ >F9©*l*sJfclrO *<Dic#>t8m% 

«KKr & c i ft < moj£i>9 > f $ %*-r«MM«> 
•* > f >> «irr«=7GjWi. »(.>**tiaaiiiaait* 

M 2 [{AlO. )., 

(3) 

M' a [ (A 1 Oa ) , 
4) 

**»J±3KAfll-f*>X»*3R-f*>. nA = p (n 
«. -Y*>M©«rC*S) . q/p^5-C*S. ) 
( i i ) SMbftXHttBNatt& l/Ttt. A 1 . O s , T 
iO a , TiO„ /SO. ■ " . ZrO s , Zr0 2 / 
SO* " _ W>m-&M9HWM>. S i 0 2 /A 1 z O 50 
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flffiMXa^ttttBt TIB (2) SfC*S*i4^P^ 

ua i-m&GmiWifi* k jgAtt%Mmft7 

JUS -3 A (SAPO) . IMttJWTJU'S-^A (A 
LPO) . &SkmtWl3£mT)l< 5 A (MAPO) . 

Ax Bi - xCyCi - y Oa 

(5£4>. ABLaXBCe, B«Ba. Sr, 
g. Pb. ZnXBAg, CttMnXttCo, 
N i . C r . Cu. V. Mo. W. Ti, 
Pd. Rh. RuSfciJP fC*0. UO^X^ 
0 £ Y^ 1 -C*S= ) *9fe91<C*sttSBttmitt£ 

mm $ n* jas««(c*ji»r @»»tt*m-rffli** 

BftttttOMOBK. 7>*-74J8lr>fc#HBJ$i* 
ffi. *4l>t*T>*-TX»tr»;j»*m»fci n s 
itu FT I Rj*{Cj:»)ftStiS. H#Kffl*tl/"C 
«. *{C5VJ-tf*9^ FjftHfMI&fKJMHMMMm 
ilttft 

(i) mxza Ywmwtmfta.. Na-twt-f 

F. Na-ZSM-5. N a - U S Y (U S Y : h 
7^f-f^YSf*7^ h) ^©WlStegft**** 
=7 A F£ttI*7:>*-$A^7>*-9AfS©*i8iffi 
XfeHHKVOBrcJOa l/C. Hf* 9 A F tf©T^ l> ^ 
M©— f»X«^»*T> j e-'? A-<*> (NH* MX 

«*Sfl^*> (H + ) {c-f^>2i^€>c:iK:<to»e. 
nh* + -c^*>saft-r-5^«:<fc*«^w. * 

i/-c«. t«ii«Tia (3) ^tcasn***^^ fs 

ot, S i Oa /A 1 2 Oa ©*;Uj:b*i 1 3-2 0"C* 
•3. SiO, /Al s O, ©^1:^2 5-2 0 

o-cssKS^Ji'ft-/ h-^. rta (4) ^-c^sns 

V*9A F*©-f *>MCD— SBX«^SI5=SrT i 4 + . Z 
(Si Oa ) 1 0 ] • ZHa O 



(S iOi ) < ] 'Z'HaO ( 



) 



. T i Oa /Z r Oa ^©S 
. S i Oa /A 1 a O s 



a . T i Oa /A 1 a Oa 
■C. A 1 a Oa . Z r Oa 

( i i i ) H(*S8i^©flfe©^<bl/-C«. -tf*5-f hS 

ii©^?L«3Sx«B««it**-r s-«©isai*«KT 



(3) 
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)15.~V& (ALPO) •?>. *CDiffi»«3M-C*Si|sSSitt 
J£»*$&T>l/3-fA (SAPO) . ALPO©$X« 
m- T;U 5 ~V A© — gft^ >. -?r!/*->>?A. 

^JgT.rt'S-^A (MAPO) &£*j&«p;W'6ttS. A 

§fS©iffl^tC. 75>, SSEgjaT^-^A^©^ 

iCi**a*-&. -fef:*5-< r£^EW£t§£<!:©=Efcffi 
— JifttC^: •) *& ($Wa 1 5 0 X«SUt) TpHS 
tt^rc^JjKStlSCit&S,, ALPO$-f7'©j8S 
*&©iij£tt. —mch 1 , O, • (0. 8~1. 2) • 
P a Os • nH, Sfc. SAPOXBM 

APootti&tcisivct*. teft-rfc^yfcRtf^jg©* 
r * s A&tf«f©*fca©ifc i/io sk-c 

#&BJ3fc:*$t>-C«:. ! &-rL&C©*U®SSH«:A 
fflUtrfeJ:^. *^RSEffi«c«fc0»6n4ALPO$-f 20 

mz-wxicm? ( i ) . ( 2 > x» ( 3 ) 

£(c J: 9 Dtr Z> C <fc an? * £ „ 

(1 ) H<*Kffl#£#«*3-e;fc* 9 La. c 

e. Ba, Sr. Ca. Mgr. Pb. Zn. Ag. M 
n. Co. Fe. Ni. Cr. Cu. V. Mo. W. T 

i. Zr. Nb. Pd. Rh. R uXfcfcP t ©ig&&^ 
©**§&&*>. Ctie>©T^3*^F0CT^3-^SS? 30 

^ccfco-c. @#Kffimtcfte>©«^&««©*ffi{b 

(2) HttMtfci. SlJj^g3^U/c^P^X*-< h-fb^ 
a. 

t. La. Ce. Ba. Sr. Ca. Mg. Pb. Z 4i 
n. Ag. Mn. Co. Fe. Ni. Cr. Cu. V. 
Mo. W, Ti. Zr. Nb. Pd. Rh. RuX«P 
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&{*©@tH8tfe&*aaaLfc9* ^dT'X^-Y htbgtt® 
£j£S©<&T(c J: 0 ««©HStt**<rF l/fc 0 "T *> C «b ft 
iHlffi-r-SC t#-CS -5 LTb&So-C. Al« 

0, . TiO„ fc£©J:3tccp:/;**-f Hteft&flt 

«^«j*fllJaW*7C*4©*Wtt*W«>* (3) ©#& 

l < air*. —««:». ( i ) <oim.ifi&* U» 

.0 ( 2 ) ®#&K <fc •» T *>*tt 0 W.»iStt*w«itt 

satcMLr. i. o~5 0it%t*5. 5oaa% 

rfc < KSJW^ffT-SJSJtvSKfct^ttKSRK: <fc £Kfb 
*^-?>— Kib^^©^b$**iB< &SfcO©NO» ©# 
< £ „ — 1 . 0 N 

O. R{b**. co©i,^n©^t$44.^±?t 

20 JC&r&tC J: Aft. ^K*|E©«>*©^«tCR!jm-r 

sat*, ftrt&sm ««^^>y-«:tf*asi!Abrfc 

S£*>2*D©ftB«iill^«:j:5Cifer#4. **WCC^ 

ii^i o o~8 o o*cr«>9. c©iaa«is«:*ji»t 
«. srt3is(sv) 500—100. o o osa-cgf 

30 ^«raaE3-t±€>Ct*f*fS Ll>. fc*5. «fc»)»®^^ 
fflSKMJStt 2 0 0 ~ 8 0 0 -C-C*5. * fc^WtCft 

sMiswwjatc^ife-rssm (a/f) «. 14. o 

~60-C&<3. ffSKBU. 0-40, J:>3»$L 
<»14. 0~30t?*£„ 

#2^»TiB^09«:{5J&l®5£§ft*<l>© 
Ttt«c<. -€-©Sg*^MUftlf»ffiB«:*j(r»-cau^H 

L-cuss-r c t *i »ifi6% fc©r* £ . 
( i ) mm<Dim 

40 HflteWli 

La (NO, ) 2 • 6H 2 O. Mn (Ac) , • 4H 2 
O (Ac : CH S COOH. VLTi>mO . S r (NO 
, ) , . Co (NO a ) 2 - 6H, O*. S<r 1 0 1. 
05g. 28. 60g. 74. 0 8g. 1 35. 83g 
#aL. 5 0 0ml©*(Ci*>L-fc. C ©«§««:. 
(Cfg^L.%*56 12U/1 ©NaOH*S14te 
T. pH410iUc. ^Sft.ji&T^. 18B#F^Si«2 

* . fflaa*©j»s** y >» <;u ^ffl* t at c tc * * * 

50 T?«0iELfc. »6tlfcWi*--+*12 0trci8» 



5 

SKcfciitmffifS (fcrF©itaB«*>l3i£K:<J:£) ». 
2 3. 7m a /g-C&-o/c (La 0 . . S r„ . .Co 
o . a Mn, . aO s ). CO^^^xntc^-XXzfX 
tlA Mbl^33 0 g<!:. «SB8£I^b? * >XgKJ: 0# 
fc^^^KTiO, -H 2 O) £6 0 0*C-C3B# 
ffl^b-C^c?§14^b^f > (ibMS: 10 4. 2 
m 2 /g) 10 0 et(om^mt l c % *100 g£fln*.. 

1. 2 5 mint f©3-i/»7-( httSi©^-*^^: 
&*&LT&M«*ffifS;*-a\ WtW>-f* (A-l) 

fc*)0. 116 gX$>-?1t. 
HS6W2 

La (NO, ) , • 6H, OtMn (Ac) 2 • 4H, 
Oi%. S<?89. 5g. 5 0. 6 6g*¥SU 'A^ 

(LaMnO, ) fcfffc. C©^d^X*-Y Mt&*J© 
ttBtmmiZ. 29. lm 1 /gt?*ofc. CCt^Kb 
TUfc^o^*-/ Hb£<ft3 Ogi. {fcfett^ttM© 
r-TJl-5^1 OOgi©!^ *1 OOgteT 

L-CftBS*tS^F$-l*. 1. 2 5mmli^©^*A» 
tt©KflMf->:? p JU (A-2) *f#fc. C©i*OX5'J 
-©«&mB«. ^*Alcc3fcOO. 094gT* 

JUSW3 

La (NO, ) a • 6H> O. Pb (NO, ) , , Mn 
(Ac), -4H, 0£\ S*7 1. 6 0g. 13. 6 
9g, 5 0. 6 6 gf¥Sl/T«£-U A^X, 8 0 0'C 

X. -^a^X*^ Mb^gj (Lao. 8 Pbo. , Mn 
O, ) £*Stft. CO^U^XiJ-i Mb^3©it^ffi« 
it. 23. 7m 1 /gTft-jfc. COiOKU^ 
p^*^ >{b^j3 Ogi. SMimmor -T & 
s.-r 1 o o gt ©*!•£«)«:. *i oo gJJ^;*.•r;*^l>-- 
=&?# > ^X^-enife^i tpii©^-*Acc^LrM« 

*tli#<*-ti. 1. 2 5mmtf? ^©^xftAJ&t*©!^ 
(a- 3) %mc 0 c©it©X7';-« 

mmw4 

La (NOs ) 2 • 6H a O. Co (NO, ) , • 6H 
, Ofc, &*8 8. 0 7g. 59. 1 9 gWMbXmS 
U X^X. 8 0 0'C-C3^fiRL/cC<bJ£(W*il*S^I 
I i|5Ifil©^(cr. ^n^*^Ht^(LaCo 

o, ) zntc. zv^u-fxi} j \-it&®<Dtmffim 

it. 17. 47m ! /gTiofc. C©<fc *> tCLTfSfc 
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^P^^-fHtMlSOgi, B#fb3M±S!{©HJ&* 
(HM-2 3) 1 0 0 g t<Dm&®VC. *.l 

0 0 gJJU^.TX-7 ^"CjUSt^ 1 £151*$©^ 
x#AKl£^LTMJ&&!SJ$;*t!\ 1. 2 5mmf^5 i 

©^n-*aj^©w<^>^i/ (a- 4) zmc C© 
£S©*vi) -©*&*&««. Ai*Aicc3fcdo. 

1 1 3 g-Cifco/c 
HJfc0!|5 

Ce (NO, ) 2 • 6H, O. Ba (NO, ),,Co 
10 (NO, ) , • 6H, O*. &*7 0. 6 5g. 10. 
63g, 5 9. 1 9 gfffU »>tHSfll £^«© 
*SKt, ^a^*^Ht^!(Co. . , Ba 
o . , CoO, ) c©^a^x*-{ Mb£*i© 

tb^WI«. 23. Oi 1 /gTft^fc, C©«fc5tCl/ 
xnic^nlXtH Mb^l3 Ogi. B2Mb3*ttK© 
H#*JUf t *-f Y m&& THM-2 3J ) 10 Ogi 
<DU&mtC. *100 gWtX7'J-4rf, &lv?X 

^ 1 1 mm>» ~ u Jxicmta l x tmzmws 

1. 2 5mmfc*?*^x#A»tK©8*f1^>?VI> (A- 
20 5) £f#fc„ C©it©^5'J-«tttAi*Al 
ccSfcOO. 130gTft-5Ai. 

La (NO, ) 2 • 6H 2 O. Mn (Ac) 2 • 4H 2 
O. TiCl.*^*(TiiU14. 82g/10 
OmliSS©*^) ^9 0. 8 4 g, 2 5. 7 
lg, 3 3 9. Om IffiU A^X. Hlfefll I iHfil 
©^tttc-T. ^n^*^ Mbl&1& (LaMno . , T 
io . 5 O, ) tifc. c©^a^x*^ Kb^©ik 
**BSItt. 25. 3m 4 /gXihiiz. C©<fc5K:LT 
30 ntt^ufxm Mb^gU 0 gi, H*Tai>;i4tS 
©'>y*-r^5^ (ffifn« rcoK-84 j ) 100 
atom-sync. *l 0 0 eMZ.XX 7 •ju.* 
xmmm 1 tmm>^A ^m^vxmm^tm^ 

it, 1 . 2 5mmf"; *(D^~* ABtROWtV^fo 
(A- 6) fctifc. C©i#©^7'J-©^a«. ^ 
^AlccSfcDO. 0 9 8 g-C&ofc. 
ISRHH7 

<-^D^X*-Y Mb^9©f3Si>6*{b¥a:*tt«La 
x h+-> K©x^y-Jl/^ (La, O, £ LT 7 3 g 
40 /\mS<OWm , l5)tt»©B axh*^K©x£y- 
J^?« (BaO£LT7 9 g/ligS©^fM) . IHttM 
N i xh^i/K©x4ry-;l/^ (N i Oil/t67g 

(cooiirg 1 e/im&oms.) 10 

0. 0ml, 21. 74ml, 49. 95ml, 9. 2 
2ml^fiL-CS^L. ^K*fL«c*»6 l«fi%©T 

T v cn^^-S^L&^^^HSli-. 6 0 0'C-C 

smmmf&ux^u-fztjj Kb^i da, . ,Ba 

so 0 . 1 Co,,', Nil, , O, ) C©^P^ 
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7,i)A Mb£*J©JtS*E«tt3 6. 9m* /gTfto 
fc. 

<SAPO-3 4(DiSm>*l 29. 6gK, Wfrhtl 
*16#I*>< SfcUTtTJl'S -^A-f vrf F 9 0 . 

7 g *4>J»-3-3*n*. lSj-{t&£*-C»#iB#bft:. C 
©il£?£CC. 8 5»/.«fi*?§i5 1. 3g*STL. $ 

16. o gtra*. 3fe»w:88*m£bfc. &i>-c. *&<b 

f^x^l/T^^ASl. 6g&»]*.. 3t#K:® 
ffil^l/fc. t©iH^89£. *- I- *u io 
2 0 0 'CT 2 4 BSBJg#Kl£3 £j&t35*i£M# 
«L. 3 6«:*?fc. $£*®Lfc&. 5 0 0*Ct?3Nf^« 
*-CMl/tSAPO-34m. COSAPO-3 
4tt. Si, Al, P£-eft-e*l9. 5. 18.0. 1 
9. 0Sfi%$W-r&*SJ£©&©r*-?fc„ C©<fc5CC 
fCifc^O^*-/ Mb£igJ2 5g<!:. 100g©S 
APO- 3 4£©®^Wc. *1 0 0 g«:Jjn^-CX-5 !/ 
^t>r|S6S0!ll £|Sl1i6©^~#Afc!&fiJL-"tM 
^J^fS-a-. 1. 2 5mmk-»f©A-*AfK©K 
f^1f>^U (A-7) £fi/c„ C©<fc£©*7i;-©& 20 
fliKt A^AlccSfcOO. 138gT*ofc. 

lessens 

La (NO, ) , • 6H, O. S r (NO, ),, Co 
(NO, ) a • 6H, O. Fe (NO, ) 2 • 6 H 2 O 
S<t 1 0 1 . 05g, 74. 08g. 135. 83 
g. 33. 6 0g§MLTl^U *S603 1 1 HH1© 
jmiCX, ^UZfZioA Mb^«9 (La, . ,Sr 
o . , C Oo . , Fe.. , O, ) £Wteo C©^0^ 
X#-f Mb^J©Jtaiffl««. 2 1. 6m a /g"C*o 
/c„ COi^KOt^O^*^ Mb-^3 Og 30 
£. &fe{fc^ttSkDT-T^5^10 0g<!:<Dtl^ 
(C. *l00gMTX7'J-m ^-CHitfll 1 <t 
Pl«©^^*A{C^br«K«*ia^S-t*. 1. 2 5m 
mt:5r^<D^-*A0«©i«f'p-9->^l' (A- 8) 
tc, C©£#©;*-7 >J-©^?SS«, 'uWlccS 
tc*)0. 0 98g-C*-jfc. 
WMWI9 

La (NO, ) , • 6H* O. Zn (NO, ) 2 - 6H 
, O. Co (NO, ) , • 6H, O. Cu (NO, ) , 
• 3H, 0%. §*202. 1 0g. 28. 4 1 g. 1 4( 
35. 8 3g. 28. 1 9 g£ffSl/Ttg-£L. HJfeP* 

1 iP«©^i*{cr. ^ta^Xfc-f Mb£*J (La 
o. e Z n o . iCoo. i Cuo . 20, 
C©^a:7*#^ Mb#gJ©lt^tH»(;t. 17. 3m* 
/g"C*-ofc„ COJ^KLrfffc^a^rt-f Mb-£ 
WOgi. t££<b^tt£t©r-T;i/5:f- 1 0 0 gi© 
fi&*KCv * l o o g»iiiT^7 y-&#. ^-cuift 

2 5mmtf ^?-©^-*A)l^©^-9->^ (A- 

9) zntc. c©i#o^7';-©^s«. m-#a 5 
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lcc^/cOO. 08 3gT*-jfc. 

mmmi o 

La (NO, ) , • 6H 2 O. AgNO, . Co (NO 
, ) , • 6Hs O. Z r (NO, ) « • 5H 2 0£. & 
*202. lOg. 19. 82g. 1 35. 83 g. 6 

9. 8 7 g*ff«LTig^L. nmwitmmo-mzK- 

T. ^-VL-fTstlA Y\\£M (Lao . , Ago . > Co 
o . , Zr 0 . 2 O, ) *t#fco ZO^U^ZtoJ Mb 
^BJ<DJt^BS«. 17. 3m ! /gt^ofc. C©<t 
.o 5 it l-c ntc* uzfXUJY it&W 3 0 g t . tt^b^ 
ttSOT-TJl/St 1 0 0g£or>ig£»c. *100g 
mTLXXv V-Z®. ^^-CHJfiW 1 iPJ«©Mi*A 
^flfL-Cfe^^ffiJfS-S. 1. 2 5mmf^©^ 
i3AmK<Dm^V->^^ (A - 1 0) C©i# 
©* 7 U -©&?£*«. ^Wlccifc90. 0 9 
7 gT*o/C 
^»«1 1 

La (NO, ) , • 6H 2 O. S r (NO, ) 2 . Co 
(NO, ) « • 6H, O. Cr (NO, ) , &*t 1 
20 0 1. 0 5 g. 74. 08g. 1 35. 8 3 g. 27. 
7 9 g£fPSLTi!£L. 1 iPI«©^tcr. 

•-tci^*^ Kt^!B9 (La« . « S r 0 . a C o 
0 . , Cr 0 . 2 O, ) ZWc. C©^<n Mb 
^gJ©Jt^®««. 2 0. 3m 4 /g-f*o/c. 
<ALPO-5©l@$!i>8 5%«tK6 9. 2gi*17 
8gt©fi^K, «"C-v-f M&5fc (T^5^6 7 
ft® 9. 5 %%$«**>©) 4 5. 8g4M-5oj| 

b-;wr 5 > 4 3 . 8 g fctti*.. *j-tt& * t -cmtm-^ 

30 Lfc. C©ig^%*- hi'U-^tCftji*. 150*C 
r 7 OB$IfflS#iSJfo £j&B»*?£ja#iiU * 
gfe. SatLfca. 5 0 0*C"C3B#ffl^M4«-e«aSL-CA 
LPO-5m. C©ALPO-5«. Al. P** 

n-enis. o. 22. o«a%^w-r-Sifi^©4>©t? 

$>-,tc. C©«t5KLrf#fc"-iP^X*-( h-ft^3 0 
gi, 1 0 0 g©ALPO-5<h©M-£WC. *1 0 0 

sua^xx^o .zmx-mtiM 1 ilH«©^-* 

Ate&^LTM8teta}f;*ti\ 1. 2 5mmt-;fOA 
^*A^©Kf^t>">7 , ;l' (A - 1 1 ) £»fc„ C©i 
40 If©^^ -©*£fcfi«. ^-*A1 C C^/t«J 0. 1 
0 4gt?*-jfc. 
2 

<-ta^X^-f hit&W(DM®>Lai (NO, ) 2 • 6 
H, O, S r (NO, ) , . Co (NO, ) 2 - 6H 2 

o. Nbci, mm^mn&s Nbtitsog/iis 

m<Dffl&) *. #<rl0 1. 0 5g. 7 4. 0 8 g. 1 
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